The hippocampus is one of the essential brain structures in humans and animals. It belongs to the limbic system and plays an important role in long-term memory and spatial orientation. Many structures of the limbic system of the prosencephalon connect with the hypothalamus through the C-shaped structures (such as hippocampus and fornix) and with the amygdale and terminal stria. The fimbria and fornix of hippocampus form a complex system of afferent and efferent nerve fibres closely related functionally and structurally with the hippocampal formation and other brain parts. The fimbria of hippocampus, which is a broader band of nerve fibres, spreads over the anterior-medial surface of the hippocampal body. The fimbria and crus have been studied in pigs, rabbits, opossums and monkeys. In terms of topography, cytoarhitectonics and morphology, the nerve fibre structures found in foxes/minks are similar to those described in other domestic animals, including the fornix, which is an arched-shaped aggregation of fibres between the hippocampus and mammillary body and the fimbria. The present study was conducted in 5 adult foxes using the Klüver and Barrery method as well as the Landau method modified according to Mirando. Morphological analysis was performed and pictures were taken in the Cell ^ D Soft Imaging System (SIS) combined with a digital camera Colorview IIIu.
Introduction
The hippocampus is one of the essential brain structures in humans and mammals. It is part of the limbic system and plays an important role in long-term memory and spatial orientation. Many structures of the limbic system of prosencephalon connect with the hypothalamus via the C-shaped structures (such as hippocampus and fornix) and with the amygdale and terminal stria. The hippocampal formation and its tracts in the fornix bend towards the anterior pole of the diencephalon forming the precommissural (septal) and postcommissural (hypothalamic) connections in relation to the anterior commissure. The fimbria of and fornix constitute a complex system of nerve fibres connecting the hippocampus with other brain structures [1, 2, 3] . According to recent experimental studies carried out in various species, the fornix is a pathway for afferent and efferent nerve fibres closely connected with the hippocampal formation. In their study in rats, Meinbach et al. [4] determined the accurate localization of efferent nerve fibres in the fimbria and fornix of hippocampus. There are numerous literature data regarding the morphology and topography of the fimbria and fornix in rats, mice, monkeys, minks and opossums [5, 6, 7, 8, 9, 10, 11] and no studies in other species, particularly fur-covered animals, such as foxes, which is the aim of the present study.
Material and methods
The study was conducted in 5 adult foxes. Cerebral crania were opened, brains collected and fragments containing the hippocampus prepared. The Klüver and Barrery method and the Landau method modified according to Mirando were used. The hippocampus was fixed in formalin, dehydrated in ethyl alcohol and embedded in paraffin blocks. The 10µm paraffin sections were cut using a microtome in the frontal and horizontal plane. The preparations were stained with the luxol fast blue and cresyl violet. Morphological analysis was performed and pictures were taken in the Cell ^ D Soft Imaging System (SIS) combined with a digital camera Colorview IIIu.
Results and discussion
The fimbria and fornix of hippocampus form a complex system of afferent and efferent nerve fibres closely related functionally and structurally to the hippocampal formation and other brain parts ( fig.1 ). The fimbria of hippocampus, as a broader band of nerve fibres, spreads over the anterior-medial surface of the hippocampal body ( fig.3 ). In the sagittal cross-section, the ventral layer of nerve fibres of the fimbria forms a marked eminence near the fornix crus ( fig.2) , separated from the hippocampal dentate gurus by the fimbriodentate sulcus. In transverse sections, the fimbria forms a broad band of nerve fibres connected with the dorsal surface (stratum oriens) of ventral hippocampus and its ventral surface of the dorsal part. The dorsomedial part of fimbria prolongs into the fornix crus. In rats, the fornix consists of the onis fornicis, columna fornicis, comnissura fornicis dorsalis and comnissura fornicis ventralis. The band of nerve fibres that forms the fornix crus is dorsally-ventrally flattened near the fimbria to become cylindrical medially. At the level of the posterior border of the fornix dorsal commissure, the fornix crus prolongs itself into the fornix body. The fibres of fornix crus are relatively thick and well myelinated. The fornix body is the central part of fornix; its posterior segment divides into the right and left parts, which prolong into the fornix crus. The fornix commissure, also called psalterium ventrale, is formed by transversally placed nerve fibres that connect the right and left beginning of fornix body. The ventral commissure of fornix, also termed psalterium ventrale, is located in the posterior septal area. It is composed of transversally and obliquely placed nerve fibres connecting the descending ventral columns of fornix.
The hippocampal fimbria and crus have been studied in rats, opossums and monkeys [9, 10, 12] . The nerve fibre structures described in foxes and minks are similar to those found in other animal species in terms of topography, cytoarhitectonics and morphology.
The hippocampus is a complex system of afferent and efferent nerve fibres connecting the individual structures of the limbic system and its structures with brain parts. Morphologically, the following hippocampal parts can be distinguished: the alveus, fimbria and fornix. The fornix is a nerve tract composed of afferent and efferent nerve fibres of the hippocampus. The study findings in monkeys suggest that afferent nerve fibres are found in the ventral fornix [8] . The afferent nerve fibres in the fornix originate from the septal area structures [10] . More detailed studies concerning topographic localization of afferent nerve fibres of the individual hippocampal structures have demonstrated that afferent nerve fibres in the fimbria and fornix head towards their destination [10] . The efferent connections of hippocampal formation together with the septal area nuclei, pre-visual area, dorsal hypothalamic field, anterior thalamic area and mammillary region pass through the fornix [13] . Unlike the afferent nerve fibres, the efferent ones pass through the dorsal part of hippocampal fornix and fimbria [13, 14] . The system was morphologically well described in various species many years ago, e.g. in Guinea pigs, monkeys [8, 10] . In foxes, the structures in question are morphologically and topographically extremely similar to those described in other domestic animals, both the fornix, which is an arched-shaped aggregation of fibres between the hippocampus and mammary body and the fimbria. The fimbria of hippocampus originates from the hippocampus and passing the inferior horn of the lateral ventricle prolongs itself into the fornix crus. The crus of both hemispheres unites forming the fornix at the level of the corpus callosum. The nerve fibres building the fornix body run in the ventral direction dividing into the right and left parts as columns of fornix. The recent methods of nerve fibre mapping which employ autoradiography provide more comprehensive and detailed data on the location, course and topography of nerve fibres in the fimbria, fornix and individual hippocampal areas [4, 15] . Using the above methods, Meinbach et al. described topographic localization of efferent nerve fibres of individual structures of the hippocampal formation, fimbria and fornix in the rat. They divided the structures (fimbria and fornix) composed of nerve fibres into 5 zones . The zone 1 involves the medial part of fornix plus ventral part of fimbria and contains axons running from the anterior-dorsal part of hippocampus whereas the zone 2 is formed by the lateral part of fornix and the adjacent ventral part of fimbria. The zones 3 and 4 contain nerve fibres in the medial region of fimbria and are placed laterally to the fornix. The zone 5 refers to the terminal lateral part of fimbria and is composed of axons of the anterior-ventral part of hippocampal formation. The authors analysed more accurately the topographic localization of fibres considering the individual hippocampal structures (regio interior, regio superior, subiculum). Moreover, their findings reveal that the subiculum cortex is the only source of fornix fibres, which run to the hypothalamus; its lateral part contains efferent nerve fibres running to the mammillary body nuclei. The study by Wyss et al. [15] , in which autoradiography was used, regarded injections of 3H-amino acids into the relevant hippocampal areas. The newest techniques are required to localize the nerve fibre and determine its course in such a precise way. 
